UCLA — Electrical Engineering Dept.
EE102: Systems and Signals
Midterm Exam
Tuesday, May 8, 2007
Please, write your name and ID on the top of each sheet!

This exam has 3 questions, for a total of 16 points.

Closed book. No calculator. One two-sided cheat-sheet allowed.
Answer the questions in the spaces provided on the question sheets. If you
run out of room for an answer, continue on the back of the page.

Points
#1 | 7

#2 5
#3 | Q-

Total FL

1
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1. Consider the system described by the following Db el D
y(t) = .’L‘(t) +/ 3’;(0-)@- = U)e.—(t—a) dO'

(a) (3 points) Is this system linear? Time-invariant? Causal? Brzeﬁy explam your
ANSWETS. :

(b) (1 point) Compute the impulse response of the syste;m h(t)
(¢) (1 point) Compute the Laplace transform of h(t); H (s).
(d) (1 point) Let z(t) = e~*=DU(t). Compute the Laplace transform of z(t), X(s).

(e) (1 point) Compute the Laplace transform/of the output of the system, Al
L{y(t)}, when the mput, z(t), is the si of the previous part.
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2. Let z(t) = (¢* —e *)U(t) be the input to a linear, time-invariant system with 1mpulse
response h(t) = ¢ cos(2t)U(t). ' '

(a) (1 point) Compute X(s) = L{z(¢)}.
(b) (1 point) compute H(s) = L{A(t)}.
(¢) (1 point) Let y(¢) be the correspondmg output of the system Compute Yis]=

L{y(®)}.

(d) (2 points) Now let y(t) be the mput to a second system, whose input-output
relationship is given by 2(t) = [ ‘2"3;(0‘) do. Compute Z(s) = L{z(t)}.
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t[(t) be the step respons of a glven linear time-

3 (a) (2 points) Let g(t)= [+ l)e
f the same system to z(t) =8(t—-1)—

invariant system. Compute the response O
Ut —2).

(b) (2 points) Consider a linear time-invariant system (different from the one in the
previous part). Of this system we only know that the response to z1(t) = e *U(t—
1) is p(t) = (- 1)e~tU(t — 1) and the response to zo(t) =0(t —1) + e"tU(t) is

() = e t[tU(t) +eU(t — 1)]. Can you compute the system’s 1mpulse response

h(t)? 1f so, what is it?
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